This study aimed at determining the self-regulatory strategies and the chemistry self-efficacies of a total of one hundred and eighty-nine prospective science teachers in a state university in Turkey while studying the chemistry lesson according to the class level and gender factors. An additional goal was to examine the relationship level between the self-regulatory strategies and their chemistry self-efficacies of prospective science teachers. In the study, "Self-Regulatory Strategies Scale" and "Chemistry Self-Efficacy Scale" were used. As a result of the study, it was observed that these strategies used by prospective science teachers while studying for chemistry lesson and their chemistry self-efficacies changed according to the class level and gender factors. It was observed also at the end of the study that the significant of the relationship between self-regulatory strategies and chemistry self-efficacy levels differed depending on the class level.

Are there significantly differences in the levels of the self-regulatory strategies used by Turkish prospective science teachers while studying for the chemistry lesson and the levels of their chemistry self-efficacy attending the same class between 1 st -4 th classes of university change according to gender?  Are there significantly differences in the levels of the self-regulatory strategies used by Turkish prospective science teachers while studying for the chemistry lesson and the levels of their chemistry self-efficacy attending the same class between 1 st -4 th classes of university change according to the class level?  Are there a significantly difference in the relationship level between the self-regulatory strategies and the chemistry self-efficacies of 189 Turkish prospective science teachers?
Research Methodology

Research Design
In this study, relational screening model, which aims at determining the existence or degree of a covariance between two or more variables, of the screening model which is one of the research approaches aiming at defining a situation that existed in the past or still exists as it was or it is. While using the relational screening model, correlation type way was adopted in relational analysis. In correlation type relation searching, whether the variables co-vary and if there are co-variations, how this happens are tried to be learned (Karasar, 2005) .
Respondents
A total of one hundred and eighty-nine university students attending the Department of Science Education (1   st   , 2   nd   ,  3 rd and 4 th classes) of a university in Turkey who have taken General Chemistry course in university level participated in this study. Mean age was 20.6 years (range 18-22 years). Distributions of prospective teachers in the research group according to gender and class level are given in Table 1 . It is seen that the prospective teachers in the research group have a balanced distribution in terms of gender (Male= 52.40% and Female=47.60%) and class level.
Instruments
2.3.1Self-Regulatory Strategies Scale (SRSS)
Cronbach's alpha internal reliability coefficient of eight-factor scale developed by Kadıoğlu, Uzuntiryaki and Çapa-Aydın (2011) was used to measure the self-regulatory strategies used by high school students while studying for chemistry lesson varied in the interval of .68-.82. As the original target group of the scale was high school students, this scale was applied for 192 undergraduate students who have taken general chemistry course prior to this study. As a result of confirmatory factor analysis, all relations of sub-scales with each other and with scale point were found to be meaningful. That the sub-scales of the scale indicated a high level relation in positive direction with scale point supported the structure validity of the scale in positive direction. Also, the fact that correlation values among the factors varied between .61 and .72 indicated that the factor structure of the scale was consistent. Cronbach's alpha value, which was estimated in order to examine the reliability of the scale, was in total .89.
Chemistry Self-Efficacy Scale (CSES)
The original Chemistry Self-Efficacy Scale used of this study consisted of 17 positive items of 7-likert type (I am not sure at all-I am very sure) and has two sections (Dalgety, Coll & Jones, 2003) . The first section is about "chemistry knowledge" and it has two factors: Self Efficacy in Learning of Chemistry Theory -SLCT (3 items) and Self-Efficacy in Applying of Chemistry Theory -SACT (7 items). The other section is about "chemistry skills" and it has two factors: Self Efficacy in Learning Chemistry Skills -SLCS (3 items) and Self Efficacy in Applying Chemistry Skills -SACS (4 items). As a result of the factor analysis done in the chemistry self efficacy scale of the original questionnaire (CAEQ), it was seen that there is a high correlation between factor and that KMO value is .85. Reliability analysis showed that the calculated total alpha value is .95 (p<.α). results both at the factor level and at the scale level. The scale was applied to 496 university students for reliability and validity analyses. Alpha value calculated for CSES is .88 (17 items), alpha values for SLCT, SACT, SLCS, and SACS factors are .50; .76; .55 and .69, respectively. According to these findings, it can be said that CSES has a high internal consistency and that it gives reliable measuring results. While the original scale is a 7-likert type, it was decided that it should be a 5-likert type (I am not sure at all -I am very sure) when adapting it to Turkish.
Procedure
Data obtained within the scope of the study were collected voluntarily in the course hours of prospective teachers by the researcher. The implementation of these scales took approximately 10 minutes.
Data Analysis
For the first and second research problems of the study, descriptive statistics of all answers were produced according to class levels in order to determine the general status of the self-regulatory strategies and their chemistry self-efficacies of prospective teachers while studying for the chemistry lesson. For the third research problem of the study, Mann-Whitney U test was applied in order to examine the significant of the difference between the answers given to SRSS and CSES items by female and male prospective teachers. If the dependent variable must be as least ordinal scaled, there are some references stating that Mann-Whitney U test can be applied (Fay & Proschan, 2010; Freed, Hess & Ryan, 2002; Winter & Dodou, 2010) . For the fourth research problem of the study, Kruskal-Wallis H test was used in order to examine the meaningfulness of the differences among the self-regulatory strategies and their chemistry self-efficacies of the prospective teachers according to all class levels in all item level. For this purpose, Chi-quare values are calculated for each item in order to compare the differences between the class levels. There are many references supporting this kind of calculation. (Dalgety, Coll & Jones, 2003; Fay & Proschan, 2010; Freed, Hess & Ryan, 2002; Winter & Dodou, 2010 ; http://www.ats.ucla.edu/stat/stata/whatstat/whatstat.htm). For the fifth research problem of the study, correlation matrix was arranged as the prospective teachers included in the research group were in different class levels. Multiple regression analysis was used to examine the predictive power and level of self-regulatory strategies of prospective teachers for their chemistry self-efficacies. These analyses were carried out via SPSS 15.0.
Results
3.1Descriptive Statistics of SRSS According to Class Levels
In order to determine the self-regulatory strategies of prospective teachers, SRSS was used. For the scale consisted of eight sub-dimensions in total, which are motivation regulation, effort regulation, planning, attention focusing, summary strategy, highlighting strategy, using additional resources, and self-instruction, descriptive statistics of answers given to each item according to class levels are given in Table 2 . When Table 2 is examined, it is seen that when answers of prospective teachers to the items in "effort regulation" dimension are examined, 3 rd class prospective teachers indicated lower participation compared to the prospective teachers in other class levels, the prospective teachers who indicated the highest effort were the 4 th class prospective teachers. However; when the items in "attention focusing" dimension are examined, it is seen that the 3 rd class prospective teachers have a very slightly participation compared to the prospective teachers in other classes. When answers of prospective teachers in "using additional resource" dimension are examined, it is seen that the 4 th class prospective teachers are differently higher than the other class levels. The situation is similar in terms of prospective teachers in other class levels. When "motivation regulation" dimension is examined, it is seen that the prospective teachers with the highest motivation were 1 st class prospective teachers. When "summary strategy" and "highlighting strategy" dimensions are examined, it is seen that the 4 th class prospective teachers particularly adopt the behaviors of diagram drawing, using their own sentences, underlining the important parts more than the prospective teachers in other class levels. In "planning" dimension, it is seen that when the class level is higher, planning behavior increases.
Kruskal-Wallis H test was used in order to examine the item level significant of differences among self-regulatory strategies of prospective teachers according to class levels and results are given in Table 3 . When Table 3 is examined, it is seen that the difference among the responses given by the prospective teachers to I2, I10, I11, I25 and I27 items are significantly according to the class level. Findings obtained by examining the contents of items given in Table 3 and difference groups and descriptive statistics given Table 2 together are as follows;
When the answers given to I2 item in the "effort regulation" dimension are examined, it is seen that 3 rd class prospective teachers are more inclined to quit studying when they are bored than 2 nd class and 4 th class prospective teachers. When the answers given to I10 and I11 items in the dimension of "using additional resource", it is seen that the 4 th class prospective teachers prefer combining information gathered from different resources in a significantly higher level that the 2 nd and 3 rd class prospective teachers. Also they are more meaningfully inclined to benefit from test books other than course books that all other class levels. When I25 item in "planning" dimension is examined, it is seen that the 4 th class prospective teachers prefer determining what should be learned before starting a study more than 1 st and 2 nd class prospective teachers. This situation indicates that the planning skills of 4 th class prospective teachers are higher than those of 1 st and 2 nd class prospective teachers. When "highlighting strategy" dimension is examined, it is seen that 3 rd and 4 th class prospective teachers prefer defining important concepts more than 1 st class prospective teachers do.
Descriptive Statistics of CSES According to Class Levels
For the CSES that consists of four sub-dimensions, namely, SLCT, SACT, SLCS and SACS, descriptive statistics of answers given to each item according to class level is given in Table 4 . Table 4 is examined, the self-efficacy of the 1 st class prospective teachers regarding learning the theory of chemistry and particularly for the sub self-efficacy for implementing the chemistry theory is quite low compared to the other class levels. It was determined in the SACT sub self-efficacy of CSES that for item "after listening to a public lecture regarding some chemistry topic, explaining its main ideas to another person", especially 2 nd and 3 rd class prospective teachers feel quite confident. Again in the same sub self-efficacy, for item "applying a set of chemistry rules to different elements of the periodic table", 1 st class prospective teachers don't feel any self-efficacy compared to the members of other class levels. In SLCT sub self-efficacy of CSES, for self-efficacy regarding the learning the theory of a lesson which includes basic knowledge and acquirements about the subject of "chemical hazards"; it was observed that 1 st class prospective teachers don't feel self-efficacy. When the table is examined for the responses given by prospective teachers to the item "writing up the results section in a laboratory report" in implementing chemistry skills self-efficacy, it was observed that the 1 st class prospective teachers felt self-efficacy in a very low level compared to the prospective teachers in other class levels.
In order to examine the significantly of the difference between prospective teachers' reaction to items of CSES according to class level, Kruskal-Wallis H test results are given in Table 5 . Table 5 was examined, it was seen that there is a significantly difference in the answers of prospective teachers from different class levels for all items except I4 and I17 items (p<.α). Kruskal-Wallis H test was done in order to determine at what class level the different occurs, and difference groups were determined as a result of this test. When Table 4 and Table 5 
Descriptive Statistics of SRSS According to Gender
Within the scope of the study, whether self-regulatory strategies of prospective science teachers in different class levels vary depending on the gender is among the examined sub-problems. With this purpose, descriptive statistics regarding the answers given to the items according to gender are given in Table 6 . Table 6 is examined, it is seen that there are differences between the answers given to the same items by male and female prospective teachers in the same class level. In order to examine the meaningfulness of the difference between the answers given to SRSS items by male and female prospective teachers, Mann-Whitney U test was carried out and the related results are indicated in Table 7 . Table 7 is examined, it is seen that the self-regulatory strategies of particularly the 1 st class prospective teachers vary significantly according to gender. In addition, it is seen that in other class levels, the meaningfulness of this difference is encountered in several items. When examined in more detail, it is seen that the responses given by 1 st class prospective teachers to the items "effort regulation" (I1-I3) dimension are similar, however, the responses given to the items in "attention focusing" (I5, I7, I8), "using additional resource" (I9, I10), "motivation regulation" (I13, I14, I15, I16), "summarizing strategy" (I18, I19), "self-instruction" (I20-I22), "planning" (I23-I26) and "highlighting strategy" (I17) are significantly different. When Table 7 is examined in order to determine of which gender the difference is in favor, it is found that all self-regulatory strategies of male prospective teachers are significantly higher than female prospective teachers. When the situation is examined for the 2 nd class prospective teachers, it is seen that the self-regulatory strategies of female prospective teachers are significantly higher than male prospective teachers in "motivation regulation" (I15, I16), "self-instruction" (I21, I22) and "planning" (I25) dimensions. When responses of 3 rd class prospective teachers in "motivation regulation" (I13, I15 and I16), "self-instruction" (I22) and "planning" (I26) dimensions, it is seen that self-regulatory strategies of female prospective teachers are significantly higher than those of male prospective teachers similar to the 2 nd class prospective teachers. When responses of the 4 th class prospective teachers to the items are examined, it is seen that self-regulatory strategies of male prospective teachers are higher than those of female prospective teachers in "effort regulation" (I1-I3), "motivation regulation" (I12) and "self-instruction" (I21) dimensions. However, self-regulatory strategies of female prospective teachers in "summarizing strategy" (I18) dimension are significantly higher than those of male prospective teachers.
Descriptive Statistics of CSES According to Gender
Within the scope of the study, female and male prospective teachers' reactions to CSES items were examined via descriptive statistics and findings were given in Table 8 . Table 8 was examined, it was seen that there are differences in the answers of male and female prospective teachers. In order to examine the meaningfulness of the difference in male and female prospective teachers' answers, Mann-Whitney U test was done and the related results were given in Table 9 . 
Relationship between Self-regulatory Strategies and Chemistry Self-efficacy
The correlation matrix was arranged separately for class level as the prospective science teachers in different class levels of university. Obtained correlation matrix was presented in Table 10 . Table 10 is examined, it is seen that self-efficacy levels of the 3 rd class prospective teachers is significantly related with "attention focusing, using additional resource, motivation regulation, summarizing strategy, self-instruction and planning" self-regulatory strategies. When other class levels are examined, it is seen that the chemistry self-efficacy levels of the 1 st class prospective teachers are related with "self-instruction and highlighting strategy", those of 2 nd class prospective teachers are related with "motivation regulation" self-regulatory strategies. However, it is seen that the chemistry self-efficacy levels of the 4 th class prospective teachers aren't related with any self-regulatory strategy.
Within the scope of the research, multiple regression analysis was used in order to examine the predictive power and level of self-regulatory strategies of prospective science teachers for chemistry self-efficacy levels. As the prospective teachers included in the research group were attending different class levels, data were weighted in the analyses according to the class level. As a result of the weighting, a correlation matrix was constituted based on the data weighted according to the class level in order to examine the relationship between predicted variable chemistry self-efficacy levels of prospective teachers and self-regulatory strategies which were predictive variables. Obtained correlation matrix was presented in Table 11 . .180** 0.036 .518** .448** Summarizing Strategy (F5)
.135** -0.001 .215** .479** .390** Self-Instruction (F6)
.190** .168** .324** .386** .288** .488** Planning (F7)
.264** -0.015 .372** .518** .615** .603** .376** Highlighting Strategy (F8) .249** .180** .481** .393** .350** .395** .492** .363** When Table 11 is examined, it is seen that the chemistry self-efficacy is related with "attention focusing, using additional resource, motivation regulation, summarizing strategy, self-instruction, planning and highlighting strategy" from self-regulatory strategies. Considering that there should be a linear relationship between the predicted variable and the predictive variables, which is one of the basic assumptions of multiple regression analysis, it is seen that the variables which are suitable to be included in multiple regression analysis are "using additional resource (.31), planning (.26) and highlighting strategy (.25)" (Kalaycı, 2008) .
Findings obtained as a result of reverse staged multiple linear regression analysis weighted according to the class level due to the verification of required assumptions are given in Table 12 . When Table 12 is examined, it is seen that as "planning" self-regulatory learning strategy isn't significant, it was removed from the model in the model in which predictive power of "using additional resource, planning and highlighting strategy" self-regulatory strategies of prospective science teachers for chemistry self-efficacy levels, the chemistry self-efficacy level is explained by fixed regression model which includes "using additional resource and highlighting strategy" self-regulatory strategies. According to this, 11% of chemistry self-efficacy levels of prospective science teachers can be explained by the regression equation as Chemistry Self-Efficacy level = 0.25 × (Using Additional Resource) +0.15 (Highlighting Strategy) + 3.24. It is seen that the obtained regression model is significantly and the model's ability to explain the self-efficacy levels of prospective teachers is low.
Discussion
In this study, the aim is to determine whether there is a significantly difference in the self-regulatory strategies used by prospective science teachers (1 st , 2 nd , 3 rd and 4 th class) while studying for chemistry lesson and their chemistry self efficacy who have taken General Chemistry according to gender and class level. Departing from this basic purpose, for the first research question of the study, it was observed in Table 2 and 3 that the highest participation in the behaviors in "motivation regulation" dimension of the self-regulatory strategies of prospective teachers which included only "I motive myself to study more thinking I will get good classes" and "I motive myself to study in order to be loved by my teacher" items was realized by the 1 st class prospective teachers. However, it was observed that the highest participation in the behaviors in all other dimensions was realized as the class level increased, particularly by 4 th class prospective teachers. The fact that responses given to items in each dimension of self-regulatory strategies used in studying indicated high participation as the class level increased is parallel with the findings obtained from some related studies. It was stated in our findings obtained considering gender factor that in the study carried out by Zimmerman and Martines-Pons (1990) in which the relation between academic competences and self-regulatory strategies if students in 5 th , 8 th and 11 th class levels was examined in terms of gender and class level, female students indicated higher participation in almost all dimensions of self-regulatory strategies. In the related study, it was also defined that the lowest participation in the related items in each dimension of SRSS was realized by 5 th class students, they indicated significantly differences compared to 8 th and 11 th classes, however; there was no significantly difference between 8 th and 11 th classes. Again, in a study in which motivational beliefs, test anxiety, self-efficacy and self-regulatory strategies of students in 9 th , 10 th , 11 th and 12 th classes were examined in terms of ethnical groups and class level, it was observed that there was a higher participation in using self-regulatory strategies in favor of 12 th class level in the interval from 9 th class level to 12 th class level (Ongowo & Hungi, 2014) .
When the meaningfulness of prospective teachers' reactions to CSES were examined for the second research question of the study in Table 4 and Table 5 , it was seen that the difference in the answers of prospective teachers at different class levels was significantly for every item in CSES except for one item in "applying theory of chemistry" and one item in "learning chemistry skills" (p<.α). When Table 5 was examined for the results that are the outcome of the analysis which was done to determine at what class level the difference occurs, it was observed that in all items except those in some sub-dimensions of CSES (I4, I5, I6, I7, and I17 items) 1 st class prospective teachers have a significantly low self efficacy compared to those who are at more advanced classes. According to Table 4 and 5, there is an important point that should be noted on I5, I6, I7, I9 and I14 items of CSES. The results show that chemical self-efficacy of 2 nd and 3 th class prospective teachers are better than 4 th class prospective teachers. For this general result, curriculum of the related department of the participant students was examined. According to the curriculum, students are supposed to take General Chemistry (I) and (II) and General Chemistry Laboratory (I) and (II) for two semesters during their 1 st class. At this same department, there are more variations in chemistry-related courses in the 2 nd class, General Chemistry (III): Analytical Chemistry and General Chemistry (IV): Organic Chemistry. In the 3 rd class at this department take a lab class, which aims to transform their basic knowledge in all disciplines (physics, chemistry and biology) to skills Science Lab Applications (I) and (II), and a compulsory elective course which focuses on the importance of daily chemistry (Special Topics in Chemistry). 4 th class period is the last term of education and learning received by our prospective teachers just before a term in which they will practice their profession. However, due to the nature of the curriculum in the 4 th class, students take classes related to their field -Biology -and classes related to education sciences that focus on "Professional Teaching Knowledge". As such, they do not have classes that focus on "Chemistry". In our country, before practicing the profession of teaching, our prospective teachers go through certain stages; PPST (Public Personnel Selection Test) and PTKT (Professional Teaching Knowledge Test). Our prospective teachers are responsible for all topics related to the department they graduate from (Physics, Chemistry and Biology) particularly in one of those two exams called PTKT. Therefore, when our prospective teachers are in the senior class, they prepare for both course period exams and the exams defined above using additional resources related to all courses they take in their education-teaching period. Thus, we can say that the reason for the significantly lower self-efficacy of prospective teachers in the 4 th class for five items (I5, I6, I7, I9 and I14) in CSES compared to prospective teachers in the 2 nd and 3 rd classes is that they do not have "chemistry" lessons in the 4 th class. Bautista (2011) explains the generally low self-efficacy of prospective primary school teachers with the fact that they have little to zero teaching experience and that they have an education that is comprised of weak conceptual comprehension. One of the aims of the science courses at the department of primary school education is to increase teachers' self-efficacy because the basis for a successful teaching is high self-efficacy in teachers (Bhattacharyya, Volk & Lumpe, 2009 ). Palmer (2006 emphasizes the necessity of additional resources for self-efficacy, namely, (a) mastery in cognitive content (b) mastery in cognitive pedagogy, and role-playing in in-class activities. As such, the fact that chemistry self-efficacy of prospective science teachers is low especially at freshman year can be related to the resources that are influential in the emergence of self efficacy, as Palmer (2006) also indicates in his study. The fact that freshmen are new at university when they take the basic lab classes in which they put into practice their theoretical learning and basic know how into practice can be the reason for their lower self efficacy compared to the students at later years.
According to the third research questions' findings obtained regarding whether the self-regulatory strategies of prospective teachers in different class levels within the scope of the study varied depending on the gender, differences were observed in answers given to the items by female and male prospective teachers in the same class level. According to the findings obtained from Table 6 and Table 7 following the analyses carried out depending on the gender, all self-regulatory strategies of 1 st class male prospective teachers in the Department of Science Education for studying for chemistry lesson were found to be higher than those of female prospective teachers. In addition, in 2 nd and 3 rd class levels, it was observed that the self-regulatory strategies of female prospective teachers were higher than those of male prospective teachers in a few items. The all findings obtained for 2 nd and 3 rd classes are parallel with the previous studies indicating gender differences in favor of girls. For example, Zimmerman and Martinez-Pons (1990) observed in their studies that female students used self-regulatory strategies (target determination, planning strategies, keeping records and self-observation) more than male students did. Similarly, Ablard and Lipschultz (1998) stated that female students used self-regulatory strategies such as "personal regulation or optimizing the environment" more often. Again, in a study in which female and male students were compared in terms of using self-regulatory strategies (Virtanen & Nevgi, 2010) , it was defined that female students participated slightly higher in "Forethought of Learning and in the Strategies in Learning" dimensions than male students. Nevgi (2002) and Niemi, Nevgi and Virtanen (2003) determined in their studies that female students used the key words while studying more than male students do and they were more organized than male students were, thus they combine the information they learned in the early stages of their studies with newly acquired information more actively. Again, Kadıoğlu, Uzuntiryaki and Çapa-Aydın (2011) observed in their studies that female students used self-regulatory strategies while studying for the chemistry lesson more than male students did. Likewise, Şenler and Sungur-Vural (2014) defined in their studies that female prospective teachers used the strategies such as "planning, monitoring and evaluating" in their own learning process more than male prospective teachers did and they made more effort. Batdal Karaduman, Güder, Özsoy-Güneş and Kırbaşlar (2015) observed in their studies that in using self-regulatory strategies, female prospective teachers indicated higher participation in the dimensions of "planning and lack of self-directedness" more than male prospective teachers did. However, when the responses given to the items by 4 th class prospective teachers in our study are examined, it is seen that self-regulatory strategies of male prospective teachers were significantly higher than those of female prospective teachers in terms of items in a number of dimensions but only in "Summarizing" strategy, female prospective teachers participated higher than male prospective teachers did.
Within the scope of the study, reactions of male and female prospective teachers to the items of CSES for the fourth research question were examined via descriptive statistics, and when the results given in Table 8 were examined, it was seen that there are differences in the answers of male and female prospective teachers. In order to examine the meaningfulness of the difference in answers, Mann-Whitney U test was applied, and the related results were given in Table 9 . When Table 8 and Table 9 were examined together so as to see the differences in class levels according to gender, it was observed that students from both gender groups have the highest self-efficacy at 3 rd and 4 th classes according to the answers given to all items of the CSES. When the results in Table 8 and Table 9 were examined, it was observed that 2 nd , 3 rd and 4 th classes have a higher self-efficacy throughout the whole scale compared to the 1 st class. When Table 8 was examined, it was seen that there is a significantly difference in the answers given by male and female prospective teachers at all class levels in SACT sub-dimension for I1 item, in the 3 rd class in SACT sub-dimension for I2 and I4 items, in SACS sub-dimension for I14 item and in SLCS sub-dimension for I17 item and in the 4 th class in SLCT sub-dimension for I9 item. Two items for which female prospective teachers present a higher self-efficacy than male prospective teachers are the ones that are about summarizing the results of what one learns after reading an article or attending a conference on chemistry. From the answers given to these two items, it can be drawn that female prospective teachers have a higher self-efficacy in their capacity to draw conclusions from a scientific article about a topic of which they have learned in theory in class. It was also observed that female prospective teachers have high self-efficacy in their skills to relate the important details of a chemistry-related topic they have listened to at a conference. Contrary to the findings of our study, female prospective teachers have a lower chemistry self-efficacy in many of the studies examined within the scope of the study (Lloyd, Walsh & Yailagh, 2005; Michaelides, 2008; Pajares, 1996 Pajares, , 2002 Pintrich & De Groot, 1990) . In a study, Garcia (2010) expressed that while female students have a significantly lower self-efficacy at the beginning of the application process, there is a significantly increase in their self-efficacy at the end of the semester. Likewise, in their study, Dalgety and Coll (2006) found that male students have a higher self-efficacy compared to female students. In their interviews at the end of the study, Dalgety and Coll also expressed that male students gave more confident answers compared to female students.
Finally, for the fifth research question of this study, the relationship level between the self-regulatory strategies of prospective science teachers and their self-efficacies was tried to be determined. Departing from the basic purpose, according to the correlation matrix constituted according to different class levels of prospective teachers participating in the study, it was observed that the significantly relationship between self-regulatory strategies and chemistry self-efficacy was the most in the 3 rd class. According to data obtained from Table 10 , 3 rd class prospective teachers indicated significantly relationships in all sub-dimensions of CSES particularly between "using additional resource, motivation regulation, attention focusing and planning" self-regulatory strategies. Another result obtained in the study was that the relationship between certain sub-dimensions of both scales was indicated to be significantly in 1 st and 2 nd class prospective teachers respectively. According to the curriculum defined above in the Department of Science Education the 3 rd class prospective teachers take all chemistry-related lessons until the class they are attending. Therefore, it was an expected result that the relationship between the chemistry self-efficacy sub-dimensions and the self-regulatory strategies used by those in the 3 rd class while studying for chemistry lesson was meaningful. Self-efficacy levels of the 4 th grade prospective science teachers are not related to any of the self-regulatory strategies. When Table 10 was examined for another result obtained in the study, it was seen that the chemistry for the 4 th class, might say that 4 th class period is the last term of education and learning received by our prospective teachers just before a term in which they will practice their profession. Due to the nature of the curriculum in the 4 th class, prospective teachers take classes related to their field -Biology -and classes related to education sciences that focus on "Professional Teaching Knowledge." As such, they do not have classes that focus on "Chemistry". When our prospective teachers are in the 4 th class, they prepare for both course period exams and the exams defined above using supplementary resources related to all courses they take in their education-teaching period. Therefore, we can assume as the reason for the result we obtained from the study for the 4 th class prospective teachers that they become distanced from all "chemistry courses" due to their class level and they have different examinations to prepare beyond their graduate program. All these obtained results were in parallel with the results of many studies in literature in which the relations between the self-regulatory strategies of students/prospective teachers and both academic chemistry performances/chemistry success (Zimmerman & Resemberg, 1997; Chen, 2002) and chemistry self-efficacy/teacher self-efficacy in were examined in terms of gender/class level/ethnical group (Alderman, 1999; Loong, 2012; Ongowo & Hungi, 2014; Tunde, 2014; Zimmerman & Martines-Pons, 1990) . The results of the study by Tunde (2014) showed that self-regulated strategies have a significantly influence on predicting the students' academic performance in chemistry. Loong (2012) found that effort regulation was an effective instructional strategy in science class. Again, in a study in which motivational beliefs, test anxiety, self-efficacy and self-regulatory strategies of students in 9 th , 10 th , 11 th and 12 th grades were examined in terms of ethnical groups and grade level, it was observed that there was a higher participation in using self-regulatory strategies in favor of 12 th class level in the interval from 9 th class level to 12 th grade level (Ongowo & Hungi, 2014) . The study of Schunk and Zimmerman (1998) showed that compared to naï ve self-regulators, skilful self-regulators set higher quality goals, have higher self-efficacy, can instruct themselves and monitor their learning process instead of using self-handicapping strategies, seek more opportunities for self-evaluation and reflect systematically on their learning experiences which positively influences new forethought processes. Again, given the wealth of studies, which have demonstrated the positive association between self-regulation, motivation, self-efficacy and academic performance (Yip, 2007; Zusho & Edwards, 2011) .
When Table 11 is examined, it is seen that the chemistry self-efficacy is related with "attention focusing, using additional resource, motivation regulation, summarizing strategy, self-instruction, planning and highlighting strategy" from self-regulatory strategies. Considering that there should be a linear relationship between the predicted variable and the predictive variables, which is one of the basic assumptions of multiple regression analysis, it is seen that the variables which are suitable to be included in multiple regression analysis are "using additional resource, planning and highlighting strategy". As a result, "planning" self-regulatory strategy was removed from the model in the model in which predictive power of "using additional resource", planning and highlighting strategy" self-regulatory strategies of prospective science teachers for chemistry self-efficacy levels as it wasn't significantly, the chemistry self-efficacy level is explained by fixed regression model which includes "using additional resource and highlighting strategy" self-regulatory strategies (Table 12) . According to this, 11% of chemistry self-efficacy levels of related prospective teachers can be explained by these two self-regulatory strategies (using additional resource and highlighting strategy). Although the obtained regression model is significantly, it is seen that the model's ability to explain the self-efficacy levels of the prospective teachers is low. Motivational beliefs such as self-efficacy have been found to determine the choice, effort and degree of persistence for one's goal (Bandura, 1986) . Zimmerman (2000) , self-efficacy beliefs help students motivate to learning through the use of self-regulatory processes such as goal setting, self-monitoring, self-evaluation, and strategy use. According to many researches, it is emphasized that there is a relation between higher academic motivation of students and their having higher self-regulatory learning skills (Schmitz &Wiese, 2006; Stoeger & Ziegler, 2007; Velayutham, Aldridge & Fraser, 2011) .
This study was carried out with prospective science teachers. The self-regulation strategies and chemistry (or science, biology, physic self-efficacy etc.) of the science teachers on duty should be investigated and in-service training programs for the science teachers should be arranged for improving their self-regulation strategies or self-efficacy. Science teachers and prospective teachers should be trained on how to teach the self-regulation strategies to their students. Science teachers should engage students in complex, open ended activities, offer them choices and opportunities to control challenge and involve them in evaluating their own and other's work. The improvement of self-regulation strategies will also contribute to science knowledge of the students. Neber and Schommer-Aikins (2002) emphasized that science learning environment correlates significantly and positively with self-regulatory activities, the intrinsic value of science, and task goal orientation of the elementary school pupils. For this reason, the effects of self-regulation strategies increase of primary and secondary school students on science education should be investigated by the researcher. Among other recommendations that may be made departing from the results obtained within the scope of study; self-regulatory strategies used by students and their chemistry self-efficacies in different countries at the same class level while studying for chemistry lesson may be compared. While determining the scope of this recommendation, it is important to consider the determined targets and acquisitions for the education-teaching curricula of the related lesson and students in different countries. For example, Tang and Neber (2008) carried out a survey regarding the motivation and self-regulation in Chemistry learning among Americans, Chinese and Germans. The findings indicated that the American group scored higher than their Chinese and German counterparts did in motivational and self-regulatory characteristics.
